I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The word "cosmetic" is derived from the antiquated Greek word "kosmein," which implies adornment.\[[@ref1]\] In modern era, the use of cosmetics is as important as the fundamental needs of life. Cosmetics have been characterized as any substance or preparation intended to be placed in contact with the various external parts of the human body or with the teeth and mucous membrane of oral cavity with a view exclusively or mainly to cleaning them, perfuming them, changing their appearance/correcting body odors or protecting them or keeping them in good conditions.\[[@ref2]\]

Cosmetics need not be sterile due to the ubiquitous nature of microorganisms; hence, the cosmetics are incorporated with various preservatives to keep it sterile and also to avoid economic loss as well.\[[@ref3]\] As the vast majority of the beautifying agents were utilized in delicate regions, the additives included ought to be nondangerous and ought not make any damage to the consumers.\[[@ref1]\]

Unfortunately, some of the contents in preservatives may support the growth of organisms particularly water and supplements such as cocoa margarine, olive oil, and so on.\[[@ref4][@ref5]\] These contaminants will begin increasing and cause injurious impact to both the functional and utilitarian qualities of cosmetic products.\[[@ref4]\]

Microorganisms which are present in the cosmetic products can lead to its deterioration as these organisms act by altering the physical and chemical properties of these cosmetics which inturn can be harmful for their users. Hence, it is ought to be vital to guarantee that the additive utilized has the ability to prevent the growth of microorganisms.\[[@ref6]\]

Lipstick was being a standout among the most widely recognized cosmetic item regularly utilized by women.\[[@ref7]\] It was seen as a wellspring of contamination because of the increased development of smaller scale microbial life forms.\[[@ref8]\] Even though lipsticks contain preservatives, it harbors microorganisms, which will grow and multiply as it has moistened by breath after every usage.\[[@ref9]\]

Different methods were used to analyze the microbial contamination in cosmetics and their raw materials based on traditional plate counts.\[[@ref5]\]

In this context, the present study was undertaken to evaluate the microbial contamination in lipsticks which was regularly used by women.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A total of 80 used lipsticks were incorporated in this investigation, With 10 unused ones which were kept as control.

Samples of used lipsticks were gathered randomly, and the ones which were out of expiry date were barred from the study.

A sterile cotton swab was used to wipe on surface of each lipsticks, and it was streaked onto the surfaces of three primary culture media \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Media used for primary isolation include nutrient agar, MacConkey agar, and blood agar. After inoculation, culture plates were incubated for 24 h at 37°C. After incubation, bacterial growth was observed in colonies in most of the culture media \[[Figure 3](#F3){ref-type="fig"}\], and these bacterial colonies were transferred to nutrient agar slants to obtain pure culture. All pure cultures were subjected to characterization using different tests. Bacterial culturing and inoculation was done by following the standard protocol.\[[@ref10]\]

![Sterile cotton swab wiped over the surface of lipstick](JMAU-7-194-g001){#F1}

![Bacterial colonies observed in MacConkey\'s media](JMAU-7-194-g002){#F2}

![Bacterial colonies observed in nutrient media](JMAU-7-194-g003){#F3}

Gram staining was done to differentiate between Gram-positive and Gram-negative organisms, and then, catalase test was done to identify whether the organisms were staphylococci or streptococci species, and to determine specific strains, coagulase test and antibiotic sensitivity test using novobiocin were done.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Eighty samples of lipsticks were selected randomly including a control group which comprised ten samples. Of these study samples, 93% yielded the growth of Gram-positive organisms \[[Graph 1](#F4){ref-type="fig"}\], which was confirmed by Gram staining \[[Table 1](#T1){ref-type="table"}\].

![Bacterial growth observed in cultures](JMAU-7-194-g004){#F4}

###### 

Bacterial growth observed in colonies

                              *n* (%)
  --------------------------- ----------
  Total number of lipsticks   70 (100)
  No growth                   5 (7)
  Growth                      65 (93)

These samples were further subjected to catalase test to differentiate between staphylococci and streptococci species \[[Table 2](#T2){ref-type="table"}\].

###### 

Bacterial species present in the culture

  Organisms                        *n* (%)
  -------------------------------- ---------
  *Staphylococcus aureus*          21 (32)
  *Staphylococcus epidermidis*     26 (40)
  *Staphylococcus saprophyticus*   16 (25)
  Streptococci                     2 (3)

Only 3% of the organism showed negativity in catalase test and it was confirmed as streptococci species, and the remaining organism were of staphylococci species \[[Figure 4](#F5){ref-type="fig"}\]. Coagulase test was performed and 32% showed positive result and confirmed as *Staphylococcus aureus* and novobiocin sensitivity test \[[Figure 5](#F6){ref-type="fig"}\] confirmed 40% of the organism as *Staphylococcus epidermidis* and 25% as *Staphylococcus saprophyticus* \[[Graph 2](#F7){ref-type="fig"}\].

![Gram-positive cocci observed in cultures (Grams stain, ×10)](JMAU-7-194-g005){#F5}

![Antibiotic sensitivity test using novobiocin](JMAU-7-194-g006){#F6}

![Bacterial strains being identified in cultures](JMAU-7-194-g007){#F7}

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Microbial contamination of cosmetics may result in its disintegration as well as economic loss for the consumers. Hence, it is important to ensure that cosmetic products are free from microorganisms, and the preservatives used in cosmetics should have the capability to eliminate these potential microbes.

The presence of different natural segments and the nearness of the vast amounts of water in cosmetics give a phenomenal domain to the development of microorganisms. In 1975 Wilson *et al.* concluded that microbial growth in cosmetic products was favored by atmospheric changes like temperature variation and moisture provided by humidity.\[[@ref11]\]

The findings of Smart and Spooner in 1972 had additionally added that the cosmetic items are likewise discovered helpless to changes in physiochemical conditions because of microbial decontamination.\[[@ref4]\]

In comparative investigations on various cosmetic products such as eyecare products, face care products, and child shampoos, it was found that *Staphylococcus* species and *Escherichia coli* were the ones that had been regularly detached.\[[@ref2]\]

In 1989, Akin and Altanlar had carried out a study to investigate microbial quality and control of lipsticks, and they found that of 81 samples, 42% yield aerobic plate count and 23% were found to be consisting of mold and yeast.\[[@ref1]\]

The pathogens observed in the lipsticks are opportunistic pathogens, and their effects varied among persons.

In the present study, the presence of streptococci was considered to be minimal (3%), but they are recognized as a causative factor for many infections.

Budzik and Schneewind in 2006 reported that the presence of streptococci was found to be associated with infective endocarditis.\[[@ref12]\] According to Arciola *et al.*, this organism was considered as a causative agent for orthopedic infections, and they published a report on it in 2007.\[[@ref13]\] Routsi *et al.* in the year 2000 identified this organism as a factor for blood stream infections.\[[@ref14]\]

Other potentially pathogenic organism identified in this study was staphylococci species. The predominant species present was *S. epidermidis* (40%). The presence of this organism was considered to be fatal in the oral cavity.

Michael Otto *et al.* in 2009 reported that the presence of *S. epidermidis* leads to the formation of biofilm in the prosthetic devices and implants, which may further lead to failure of these devices.\[[@ref15]\] The exact mechanism related to the biofilm formation of this organism was not clearly understood, and further genomic studies are needed for the same.

The second predominant staphylococci strain observed in this study was *S. aureus* (32%). According to Pour *et al.* in 2007, this organism was considered as the normal flora of skin and mucous membrane. However, their high incidence has clinical significance and is considered as a well-recognized pathogen.\[[@ref16]\] Everitt *et al.* published a report in 2006 which revealed the role of *S. aureus* in bacteremia which was complicated in patients with endocarditis and metastatic infections.\[[@ref10]\]

Another strain of staphylococci which was observed to be minimal was *S. saprophyticus* (25%). The clinical significance of this organism in urinary tract infections has been reported by Elmanama *et al.* in 2006.\[[@ref17]\]

Infections caused by cosmetics are significant, and it is important to identify and prevent it. From the present study, it was evident that the quality of cosmetic product may also have an important role in the process of contamination. The incorporation of poor-quality preservatives may be the reason for contamination.

Further investigations are needed to evaluate the pathogenesis of organism, to ensure the quality of the cosmetic products.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

In spite of the fact that contamination of cosmetic items will be uncommon, it presents extraordinary importance for consumers as well as the industry. As lipsticks were used in the lips, the potential life forms present in this product venture into oral cavity and cause genuine well-being dangers. Hence, it is an incredible worry to consider the nature of additives utilized in the beauty care products to remain safe from the perilous impact.
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